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Peripheral non−neuronal cells can provide trophic
support for long−term neuronal survival, and the
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microenvironment provided by these cells is important for
the success of axonal regeneration. When peripheral
sensory or sympathetic neurons are cultured in isolation
from non−neuronal cells, their long−term survival is
dependent upon an exogenous supply of the trophic agent,
nerve growth factor (NGF). Exposure of neurons to NGF
results in phosphorylation of Trk, which is a component of
the NGF receptor, and subsequent activation of the Raf−
MEK−ERK signaling pathway, which has been shown to
play an important role in induction neurite outgrowth and
long−term survival. We developed a neuronal cell line from
PC12 cells, PC12m3−S, in which NGF−induced neurite
outgrowth is impaired and that show neurite outgrowth and
long−term survival in response to physical stimuli instead
of NGF. When cultures of the PC1m3−S cells were
exposed to physical stimuli, activity of p38 MAPK
increased without activation of the Raf−MEK−ERK
pathway. These finding suggest that physical stimuli−
induced activation of p38 MAPK signaling pathway is
responsible for axonal regeneration and long−term survival
of PC12m3−S cells.
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